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1. General information

Chemicals were all purchased from commercial sources and used without treatment.
Thin-layer chromatography (TLC) was carried out using silica gel GF254 plates.
Products were purified by column chromatography over silica gel. '"H NMR and "°C
NMR spectra were recorded at 25 °C on a Bruker Ascend™ 400 spectrometer in
CDCI3/DMSO using TMS as internal standard. High-resolution mass spectra (HRMS)
were obtained using a Bruker microTOF II Focus spectrometer (ESI).

Optimization of all molecular geometries, vibrational analyses and Mulliken atomic
(MA) charges were calculated at B3LYP' and MO06-2X? functions with the
6-31+G(d,p)’ and def2-TZVP* basis sets by using Gaussian 09 program. A natural
bonding orbital (NBO) analysis for structures was also performed to determine the
natural population atomic (NPA) charges by using the NBO 3.1 package implemented
in Gaussian 09. All calculated structures were true minima (i.e., no imaginary
frequencies). Solvent effect at M06-2X/def2-TZVP level was calculated using the
solvent model density (SMD) approach.’

I1. General procedure

3b as example: To a stirred solution of B-naphthol 1a (144 mg, 1.0 mmol) and
3-nitrobenzaldehyde 2b (83 mg, 0.55 mmol) in CH,Cl, (4.0 mL) was added a solution
of Br; (0.0051 mL) in CH,Cl, (1.0 mL), and the mixture was stirred for 12 h at
ambient temperature. After 1a was consumed, as indicated by TLC, the reaction
mixture was quenched with saturated aqueous Na,S,03 (0.5 mL) and water (20.0 mL),
and extracted with CH,Cl, four times. The residue obtained after evaporation of the
solvent was purified by column chromatography on silica gel (petroleum ether—ethyl
acetate = 12:1, v/v) to afford benzylidene biphenol 3b as an offwhite solid (202 mg,
96% yield).

! Stephens, P. J.; Devlin, F. J.; Chabalowski, C. F.; Frisch, M. J. J. Phys. Chem. 1994, 98, 11623.
2 Zhao, Y.; Truhlar, D. G. Theor. Chem. Acc. 2008, 120, 215.
3 Petersson, G. A.; Bennett, A.; Tensfeldt, T. G.; Al-Laham, M. A.; Shirley, W. A.; Mantzaris, J. J. Chem. Phys.
1988, 89, 2193.
4 Weigend, F.; Ahlrichs, R. Phys. Chem. Chem. Phys. 2005, 7, 3297.
5 Marenich, A. V.; Cramer, C. J.; Truhlar, D. G. J. Phys. Chem. B 2009, 113, 6378.
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I1I1. Spectral data of new compounds

3b, 1,1'-((3-nitrophenyl)methylene)dinaphthalen-2-ol, offwhite solid: mp 174-175 °C
(dec.). "H NMR (400 MHz, DMSO) 6 = 7.10-7.25 (m, 7H), 7.48 (d, J = 4.9 Hz, 2H),
7.70 (d, J = 8.9 Hz, 2H), 7.74 (d, J = 7.7 Hz, 2H), 7.83 (s, 1H), 8.00-8.03 (m, 1H),
8.13 (d, J = 8.5 Hz, 2H), 10.39 (bs, 2H); *C NMR (100 MHz, DMSO) ¢ = 154.0,
148.0, 147.7, 135.5, 134.5, 129.4, 128.93, 128.86, 126.5, 123.7, 123.0, 122.5, 120.5,

119.9, 119.5, 41.7; HRMS (ESI-TOF) Calcd for Cp;H20NO4™ ([M+H]") 422.1387.
Found 422.1393.

3d, 1,1'-((2-chlorophenyl)methylene)dinaphthalen-2-ol, pinkish solid: mp 200-201 °C
(dec.). "H NMR (400 MHz, CDCl;) = 5.50 (bs, 1H), 6.61 (bs, 1H), 6.96 (d, J = 8.8
Hz, 1H), 7.04 (d, /= 8.8 Hz, 1H), 7.14-7.18 (m, 2H), 7.20-7.25 (m, 3H), 7.27-7.29 (m,
1H), 7.40 (dd, J = 7.3, 7.5 Hz, 1H), 7.47 (dd, J = 1.0, 7.9 Hz, 1H), 7.53 (dd, J = 7.9,
7.4 Hz, 1H), 7.69-7.75 (m, 4H), 7.85 (d, J= 8.0 Hz, 1H), 7.97 (d, J = 8.6 Hz, 1H); °C
NMR (100 MHz, DMSO) ¢ = 153.5, 152.6, 142.7, 134.6, 134.4, 133.9, 131.0, 129.2,
129.1, 128.9, 128.85, 128.76, 127.2, 126.7, 126.5, 126.1, 124.9, 123.4, 122.6, 122.4,
121.2, 119.3, 118.8, 118.7, 110.0, 40.5; HRMS (ESI-TOF) Calcd for Cy7H,,C10,"
(IM+H]") 411.1146. Found 411.1150.
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3e, 1,1'-((4-bromophenyl)methylene)dinaphthalen-2-ol, yellowish crystal: 192-193 °C
(dec.). "H NMR (400 MHz, CDCl3) 6 = 6.25 (bs, 2H), 7.01 (s, 1H), 7.02 (d, J = 7.9
Hz, 2H), 7.08 (d, J = 8.3 Hz, 2H), 7.33-7.42 (m, 6H), 7.72 (d, J = 8.8 Hz, 2H), 7.81
(dd, J = 1.5, 7.7 Hz, 2H), 7.88 (d, J = 8.4 Hz, 2H); °C NMR (100 MHz, DMSO) § =
153.0, 144.4, 134.5, 130.9, 130.8, 129.14, 129.05, 128.8, 126.3, 124.3, 122.6, 120.3,
119.3, 118.3, 41.4; HRMS (ESI-TOF) Calcd for Cp7Hy0BrO," ([M+H]") 455.0641.
Found 455.0639.

3g, 1,1'-(p-tolylmethylene)dinaphthalen-2-ol, yellowish solid: 177-178 °C (dec.). 'H
NMR (400 MHz, DMSO) § = 2.24 (s, 3H), 6.88 (d, J = 8.0 Hz, 2H), 6.98 (d, J = 8.6
Hz, 2H), 6.99 (s, 1H), 7.13 (d, J = 8.8 Hz, 2H), 7.15-7.23 (m, 4H), 7.68 (d, /= 8.8 Hz,
2H), 7.72 (dd, J = 1.8, 7.6 Hz, 2H), 8.10 (d, J = 8.2 Hz, 2H), 9.72 (bs, 2H); *C NMR
(100 MHz, DMSO) § = 153.1, 141.3, 134.6, 134.3, 129.1, 128.9, 128.85, 128.81,
128.5, 126.3, 124.4, 122.6, 120.9, 119.4, 41.5, 21.0; HRMS (ESI-TOF) Calcd for
CasH230," ([M+H]") 391.1693. Found 391.1696.

SoM
3h, 1,1'-((4-methoxyphenyl)methylene)dinaphthalen-2-ol, offwhite crystal:

195-196 °C (dec.). 'H NMR (400 MHz, DMSO) 6 = 3.68 (s, 3H), 6.75 (d, J= 8.7 Hz,

2H), 6.91 (d, J = 8.5 Hz, 2H), 6.97 (s, 1H), 7.12 (d, J = 8.8 Hz, 2H), 7.16-7.23 (m,
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4H), 7.68 (d, J = 8.9 Hz, 2H), 7.72 (dd, J = 1.5, 7.4 Hz, 2H), 8.09 (d, J = 8.4 Hz, 2H),
9.69 (bs, 2H); °C NMR (100 MHz, DMSO) & = 157.4, 153.1, 136.1, 134.6, 129.5,
129.1, 128.89, 128.85, 126.2, 124.4, 122.6, 121.0, 119.4, 113.6, 55.3, 41.1; HRMS
(ESI-TOF) Calcd for CasHaz05" ([M+H]) 407.1642. Found 407.1644.

Br

g
OH

OH

D

3k, 1,1'-((4-chlorophenyl)methylene)bis(6-bromonaphthalen-2-ol), pinkish solid:
245-246 °C (dec.). "H NMR (400 MHz, DMSO) 6 = 6.96 (d, J = 7.0 Hz, 2H), 6.99 (s,
1H), 7.19 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 7.31 (dd, J= 2.2, 9.3 Hz, 2H),
7.70 (d, J = 8.9 Hz, 2H), 7.97 (d, J = 9.4 Hz, 2H), 8.00 (d, J = 2.1 Hz, 2H), 10.08 (s,
2H); >C NMR (100 MHz, DMSO) § = 153.7, 143.2, 133.1, 130.5, 130.4, 130.1, 128.9,
128.6, 128.1, 126.9, 120.6, 120.4, 115.6, 41.2; HRMS (ESI-TOF) Calcd for

C,7H3Br,Cl0;" ([M+H]") 566.9357. Found 566.9357.
Br

QH

L
Br

31, 1,1'-methylenebis(6-bromonaphthalen-2-ol), offwhite solid: mp 248-249 °C (dec.).
'H NMR (400 MHz, DMSO) 6 = 4.68 (s, 2H), 7.29 (dd, J = 2.2, 9.2 Hz, 2H), 7.31 (d,
J=8.8 Hz, 2H), 7.62 (d, J = 8.9 Hz, 2H), 7.93 (d, J = 2.1 Hz, 2H), 8.10 (d, /= 9.2 Hz,
2H), 10.41 (s, 2H); °C NMR (100 MHz, DMSO) ¢ = 152.8, 132.6, 130.3, 130.2,
128.7, 127.4, 126.4, 119.9, 119.7, 115.6, 20.7; HRMS (ESI-TOF) Calcd for
C,1H,5Br,0," (IM+H]") 456.9433. Found 456.9432.
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IV. Computational details

Table S1 NPA and MA charges on the carbonyl carbon at different methods

6+

\
Q/\o— --acid
O,N

B3LYP/6-31+G(d,p) B3LYP/def2-TZVP

M062X/def2-TZVP

Acid
MA NPA MA NPA MA NPA

Br, 0.31 0.41 0.12 0.42 0.12 (0.17)* 0.43 (0.45)"
Br' 0.39 0.43 0.21 0.43 0.25 (0.32)* 0.48 (0.51)"
L b - 0.13 0.42 0.13 (0.16)* 0.44 (0.45)"
HBr 0.09 0.41 0.11 0.42 0.12 (0.18)* 0.43 (0.47)"
HI - - 0.11 0.42 0.12 (0.15)* 0.43 (0.44)°
H,SO, 0.34 0.42 0.13 0.43 0.16 (0.21)* 0.45 (0.48)"
TfOH 027 0.42 0.13 0.43 0.16 (0.22)* 0.46 (0.49)"
H 0.45 0.43 0.19 0.45 0.21 (0.27)* 0.49 (0.54)"
BF; 0.27 0.44 0.15 0.46 0.19 (0.28)* 0.48 (0.53)"
FeCl;  0.22 0.45 0.21 0.46 0.26 (0.33)* 0.49 (0.52)"
No acid 0.19 0.39 0.09 0.41 0.09 (0.11)* 0.42 (0.43)"

“ Solvent effect was considered, and MeCN served as the solvent.

® This approach does not apply to I, or HI.
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Coordinates

of all optimized
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-0.43484600
0.93051500
1.52656400
0.70996900

-0.66284800

-1.23606600

-0.84013300
2.59681600
1.14105000

-2.30803000
1.79342900
2.98103200
1.25158800

-1.51956300

-0.99447300

-2.71349800

-3.68976900
-4.27327400

-0.53297800
0.84353400
1.51090600
0.75813600

-0.63894600

-1.28564200

-0.97623100
2.58530600
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¥ ]
0.40712000  -0.13819700
0.58116800 0.02491900
1.82234500 0.14214600
2.94121400 0.09529600
2.79659100  -0.06778100
1.53198400  -0.18521900
-0.59030000  -0.22380500
1.89505600 0.26695700
3.93110200 0.18720700
1.45105400  -0.30970600
-0.62142100 0.07694600
-0.44638300 0.21319200
-1.69651600  -0.02034700
4.00530000  -0.10691700
4.97034500 0.01286400
3.97022200  -0.25470800
6.54332800 0.03002500
8.75009500 0.30242700
" ]
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0.53871200  -0.15917300
0.65545400  -0.00264100
1.85746500 0.15710600
3.01393400 0.16192100
2.93209300 0.00595400
1.68902700  -0.15553100
-0.43982900  -0.27841700
1.86593000 0.27310900
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-5.48122800
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-7.08155800
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-1.62904200
4.14554000
5.10106300
4.14139400
5.72563200

-1.09363700
0.13560000
1.34122500
1.30890100
0.09012100

-1.11047900

-2.00082600
2.26729800
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-2.04260600
0.15864800
1.24046000

-0.90587700
0.07709500
1.06737000

-0.93326300

-0.39783700

0.35370500
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-1.04496300
-1.48012900
-5.31274800
-5.75021500
-5.97591500
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0.66366000  0.00160600
1.90360000 0.15586900
3.01884600  0.15190900
2.87121600  -0.00467100
1.60766400  -0.15789000
-0.50960600  -0.27135300
1.97826100  0.27412200
4.00781200  0.27074700
1.52420600  -0.27691600
-0.53498200  0.00332700
-0.35774900  0.14147800
-1.60853700  -0.13381700
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o w

@ 99 o

H @@ @@ %

@ oo ®

w .D

1.19900600 -0.04561200
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-1.05862600  0.16663000
0.21467300 0.13219200
1.34291900  0.02673000
2.04719800  -0.12962000
-2.19129500  0.12303500
-1.92637300  0.24640500
2.32087600 0.00067200
-0.24335300  -0.08688600
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0.91569800
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2.94200300
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1.00151600
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-4.70069000
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4.68608800 0.30259300  -1.47330500
2.45648000 1.19417900  -0.82809300
3.91484300 0.07110900 1.02339500
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0.33144300

-1.05569300
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0.00402500 0.64531500  -0.02434100
-0.33372100 1.68975400  -0.03110400
-0.82542300  -0.25462800  -0.02074400
-2.87447800  -0.08229700 0.00264700
-3.46267700  -1.16665600  -1.79074300
-3.38666800  -0.96257900 1.92666600
-3.00439800 2.11627800  -0.10521400
u o
@ 99 o
@A o 9o o9
O,N No acid ¢ ,“ ", ’
-0.52259900 0.53284700  -0.15373600
0.85096900 0.63998200  -0.00083500
1.50159500 1.84875000 0.15802200
0.73397000 3.00295300 0.16298400
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-0.64512500
-1.27373500
-0.97210100
2.57507200
1.20886000
-2.34941400
1.65993200
2.85593700
1.07099000
-1.45293300
-0.87379900
-2.64507500

2.92588700
1.69301600
-0.44187800
1.86984400
3.96933000
1.66634200
0.59965000
0.48383400
-1.64590800
4.17487600
5.10849000
4.19831600
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0.01089500
-0.14705600
-0.27418100

0.27294600

0.28591600
-0.26287800
-0.00875400

0.12015600
-0.14366300

0.01708100

0.14952200
-0.11038900
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V. Copies of NMR spectra for new compounds
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